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AN APPARATUS FOR THE STUDY OF ANIMAL 
BEHAVIOR 


By W. T. Heron and B. F. SKINNER 


University of Minnesota 


The apparatus here described was designed for the investigation 
of the behavior of relatively large groups of rats or other small 
mammals. Each rat is placed in a separate experimental chamber, 
where it is unrestrained and free to press either of two small levers. 
A response is reinforced positively with food (or, through a slight 
change in the apparatus, with water) and negatively with shock. 
The environment of the rat is modified by introducing a light, tone, 
or shock at various intensities. The rate of responding is recorded 
in a summation curve. Twenty-four individual chambers are op- 
erated simultaneously. The control of the entire apparatus may 
be either manual or automatic. In addition to twenty-four indi- 
vidual records, mean curves for the group as a whole and for cer- 
tain sub-groups are recorded in order to ascertain and separate the 
effects of important variables. 

The apparatus is suitable for the study of a wide variety of prob- 
lems but principally those which lie within the fields of learning 
and motivation. It is also available for physiological and genetic 
problems which require a technique for the study of behavior. 

An important feature is the unusual economy of time and labor 
which the apparatus achieves. An experiment upon twenty-four 
rats, treated individually, can be carried out with little more atten- 
tion than that required to put the rats into the apparatus and remove 
them at the end of the experimental period (typically, one hour). 
Because of the ease with which the apparatus may be adapted to a 
given type of experiment, it can be used practically continually 
throughout the day upon a number of different researches. The 
possibility of using large groups of animals greatly improves upon 


166 


APPARATUS FOR STUDY OF BEHAVIOR 167 


the method as previously reported,’ since tests of significance are 
provided for and properties of behavior not apparent in single 
cases may be more easily detected and studied. 

In particular, the mechanical recording of mean curves offers 
many advantages. An experiment may be extremely complex (for 
example, twenty-four individuals may be grouped according to at 
least two factors which remain constant, and submitted to changes 
in other variables, during the course of the experiment) but a rela- 
tively simple summary is nevertheless provided in a series of nine 
mean curves recorded on a single sheet of paper. The desirability of 
the mean curve itself is obvious, since it will frequently exhibit 
characteristics which remain unnoticed in a casual examination of 
individual records. An additional advantage is that such curves 
are provided immediately, so that it is possible to follow the course 
of an experiment while it is in progress and to make decisions con- 
cerning the manipulation of variables that would otherwise have 
to be based upon a relatively crude inspection. This is also fre- 
quently true of experiments extending over several days or weeks, 
since it is often not convenient to keep the measurements of individ- 
ual records up-to-date. The labor saved in a mechanical averaging 
is enormous. Comparable mean records can otherwise be obtained 
only by measuring and averaging individual records at many points, 
and the labor is prohibitive, except in obviously important instances. 

As one consequence of improving the technique of measurement, 
the variability of behavior comes into greater prominence. The 
usual daily care of experimental animals is inadequate at this level 
of analysis, especially for the control of motivation. The rats used 
in the present apparatus are, therefore, kept in individual cages in 
a well ventilated room, the temperature of which is held constant by 
heating and cooling units. In the case of certain feeding sched- 
ules, food is presented and removed automatically. Although the 
humidity of the room is not now controlled, this is being arranged. 

The apparatus is described in some detail in the figures and 
legends which follow. The entire apparatus, including the living 
cages, occupies three adjacent rooms in the Animal Laboratory of 
the Department of Psychology of the University of Minnesota. 

1 Skinner, B. F., The Behavior of Organisms. New York: D. Apple- 
ton-Century Co. 1938. 
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FIGURE 2 
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FIGURE 2 


ONE OF THE TWwENTY-Four Units SHowN IN Ficure 1 


A continuous strip of paper six inches wide is carried (away from the 
reader) over a two-inch drum at A. Three and three-eighths inches of 
paper pass under the writing point, B, per hour. The writing point is 
moved perpendicularly to the long edge ot the paper by the screw, C. The 
dog which engages the screw inside the carriage, D, can be withdrawn 
for rapid resetting by pulling the pin, E. The screw has a double thread, 
and the carriage moves back and torth from one end of the screw to the 
other. The record is, therefore, endless. The recorder is operated by the 
rat in the following way: A quarter-inch shaft (shown at M) extends 
the full length of each row of eight units concentrically with the screws 
and their bearings and rotates at 45 R.P.M. during the entire experiment. 
Each unit includes a 2-inch plate. perpendicular to the shaft and forced 
to turn with it by a small collar and pins. The plate is shown in the figure 
only for the neighboring unit at the right, F. A magnetic clutch, G, rides 
against this plate in the rest position shown in the figure. When the rat 
responds, the clutch is energized and grips the plate fixed to the shaft. It 
then turns (toward the reader) through a number of degrees determined 
by the adjustable stop, H. The movement of the clutch is transmitted 
to the screw through the ratchet, J. By adjusting the stop, H, the ordinate 
unit of the record can be modified to suit the purpose of a given experiment. 

Each carriage, D, bears a short upright strip of brass, K, from the top 
of which a fine steel wire is led away to the left to the Summarizer 
described in Figures 4 and 5. 

Switches for the manual control of the experiment are shown at L. Two 
signal lights, which permit the experimenter to follow the experiment 
more easily, are not shown in the figure. 


by 


SKINNER 


F 


T. HERON AND B. 


Ww 


172 


€ 


| 
— » & 
: 


173 


APPARATUS FOR STUDY OF BEHAVIOR 


ay? ul OU aaey ay] *saaim Burads Aq pyay Bureq ‘aqna sseaq qoys 
JO pua Jes 0} paguasaad si yajjad ayy Jo 03 pauagsey Sy ‘JauUNy Aq 
St xoq ay OUT aqn3 saqqna sdosp 31 ‘auzeBew paseajas si usy 
jo Auedwor Aq yo ay) pasedaid st pasn pooy ayy 
-x2 ay} pue snzezedde yeusaixa puNos Aue Jo auasqe 
-we pue apew sisay aBuods uo payunour aie ‘saxoq 
dy? SB se ‘saxog asay] sauizeSeur y21yM uodn saxoq Buoy ay) UI ase souIZ 
OM} JO 394312 YIM aq xog Au “Fy UI UMOYS WoO] UI 
Aq snjesedde ay) 03 sasoj> % BSurads asureBe yo uorssaadaq] 
Aseuipso ue st Ajddns are ayy sJaqueYy? adedsa 03 st aWOg ‘saajeA 
umoys st uoisid & payrene aqni ‘suorsid Aq ysureSe uowisod ui pjay aie ay2 ‘ssaaBod 
Sayrut 8% JO SI Ye aAoge sayrut Buo] sayrul [eIUOZIIOY ae 
apis UG ‘aqna aaoge asnf st Joy MOpUIM “Pua Ie apisuT spuasxa 
242 03 JO sjayjad syuasaad yoiym ‘aqni yoys AyyBnoa si ‘saquiey> ay] 
‘aoejd ut 
Bursodxa ‘pauado uaaq sey saquiey> > “paso]> pue ul saquiey> Moys 03 paaow 


€ 


€ 


vers 
a: 


174 


W. T. HERON AND B. F. SKINNER 


FIGURE 4 
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FIGURE 4 


SUMMARIZER 


Three of the nine recording pens of the Summarizer are shown. The 
cylinder at the left is driven (through a tightly fitting chain and sprocket) 
by one of the shafts of the main apparatus. Sheets of paper cut to receive 
a set of nine one-hour records are clipped to the cylinder at one end and 
are held taut at the other by two strings passing over pulleys to a weight. 
The sheets are easily changed by swinging the vertical frame which carries 
the pens away from the plate against which the paper rests. 

The method of obtaining mean curves is described under Figure 5. 

As an example of the use of the Summarizer, suppose the experimental 
group to be composed of twelve maze-bright and twelve maze-dull rats. 
Through control of the feeding routine, six rats from each of these groups 
are strongly motivated and six weakly motivated. Then, mean curves are 
obtained for the following: (a) all twenty-four rats, (b) the twelve bright 
rats, (c) the twelve dull rats, (d) the twelve strongly motivated rats, (e) 
the twelve weakly motivated rats, (f) the six bright strongly motivated 
rats, (g) the six bright weakly motivated rats, (h) the six dull strongly 
motivated rats, and (i) the six dull weakly motivated rats. If the process 
under investigation is, say, extinction, then the Summarized Sheet will 
show the effect upon it of the genetic maze ability (the rats being matched 
in motivation) and also of the motivation (the rats being matched with 
respect to genetic ability). 
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FIGURE 5 


Puttey System Usep In OsTAINING MEAN CurvES 


The twenty-four steel wires led from the individual recorders are divided 
into four groups of six each. Each group forms part of a pulley system, 
as shown in this figure. Here the six individual wires (at A, A, . . -), all 
of which move upward, contribute to the movement of B, which goes di- 
rectly to the Summarizer. The movement of B is one and one-half times 
the averaged movement of all the A’s. The exact mean could have been 
obtained but since a mean curve never reaches the extreme heights oc- 


FIGURE 5 


casionally observed in individual records, a somewhat larger scale is prac- 
tical and easier to read. (The numbers beside the wires in the figure rep- 
resent the sample case in which each individual moves four units.) 

This much of the system gives four mean curves for sub-groups of six 
tats each. By combining these in various ways other mean curves are ob- 
tained. By uniting leads from Groups I and II over a single pulley, the 
pulley is made to record the mean for twelve rats (again actually one and 
one-half times the mean). Four mean curves far groups of twelve are 
used, namely, I and II, I and III, III and IV, and II and IV. By unit- 
ing leads from the first and third of these groups over another pulley, the 
mean curve for all twenty-four rats is obtained. 
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